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Insxde l’uze each 1nsen ion -7 cemsa line.
Back Page, each insertion - - - i .0p a line.

{About eight words to a line.)
Engravings may head advertisements at the same rate
per [me, oy measurement, as the letter press. Adver-
L8 maust be ] atp office as earty
a8 Thursday morning to ammw in next issue.

" To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something |
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN.  And do not
let the advertising agent influence you to substitute '
gome other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in which you decide it is -
for your interest to advertise. This is frequently done,
for the reason that the agent gets a larger commission
from the papers having a small circulation thanis allow-
ed on the SCIENTIFIC AMERICAN. 1

For rates see top of first column of this page, or ad-

dress
MUNN & CO., Publishers,
361 Broadway, New York.

Téi_égra h and Electrical

Medical Batteries, ngentors’ l\gdels, Kxperi-
mental Work, and fine braﬁ!s castings. Send for

cau]ogue C. E.JONES & 0. Cincianati, O,
. Itisimportant to us that you mention this paper.
ASBESTOS
- Roofing, Building Felt,
Steam Packings, Boiler Coverings,
Fire Proof Paints, Cements, Etc.
Samples and Descriptive Price Lists Free.
H. W. JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y,
175 Randolph St..Chlcago; 170 N 4th St., Phlladelphla.

EABL AND FINE GRAY IRON ALSO STEEL

H.W.JOHN

y | ers Trenton, N

MANUFACTURED

71 John St., New York.

JENKINS BROS.
' Gate, Globe, Angle, Check, and Safety.

VALVES

OF BEST STEAM METAL.

The Jenkins Disks used in these Valves are manufactured under our1880 Patent, and will stand
any degree of steam pressure, hot and cold oils, or acid.

To avoid imposition, see that valves are stamped ‘‘Jenkins Bros.”

JEINEKINS BROS,,
13 So. Fourth St,, Phila.

79 Kilby St., Boston.

4 BOX 423 POTTSVILLE PA.
AMANFTRS.OF DIAMOND DRILLS
FOR ALLKINDS OF
~-ROCK BORING, —

.
s A‘vs Iumbermen to snn d us their bA“V s
g(]f Emerson’s @ Book

fnll uddress fr)rn cop,
A Weare first to introdace NATUR-
AL [‘u\s for heating and tempering Saws

Wams-ﬂ SL0 Buw yers and

with wonderful effect wpoa improving their
guality a_nd tuughneu. efubling us tu reduce
prices.
ERML 'ER"!U\ SHMITH & O (L),
Beaver ¥alls, Pas

8

EPPS’S

CRATEFUL-COMFORTING.

COCOA

Addaress JDM\' A. ROKEBLING 'B 80NS5. Manufactur-
., or 117 Liberly 8treet, New Yurk.
Wheels and Rope for eonveying power Jong distances.

Traowmission of Pawer.
Busperosion Bridges,
Tramwnys,

a.nd orhcr npphcatumﬂ of

Trenton Iron Co.
WORKS and OFFICE, TRENTON, N. J.
New York Ofice—Courer, HEwrrt & Co., 17 Burling
Slip. Philagélphia Otlice— Norkh Foarth Sirect. Chi-
ago Oficee-~14h Take Slreel.

By _
DTEWART HEATER G2
BUFFALD NY. U5 A.

/ CASTINGS FROM SPECIAL NS
AS DEVLIN % €0.%

F[NE TINN\NG JF Pl’\
‘
LEHIGH AVE & AMEH\CAN ST PHILA. N,D_A";

INTERNATIONAL INSTITUTE FOR
Liquefied Carbonic Gas.

0. BRUNLER 857 Broadway, New York

ICE-HOUSE AND COLD ROOM. —BY R
@. Hatfleld. With directions for comstruction. Four :
engravings. Contained in SCIENTIFIO AMERICAN SUP-
PLEMENT, 59, Price 10 cents. To be hadat this office
and of all newsdealers.

No smoke or noise, sim-

T =
PerfectSmall Steam Yachts.
Send

ple, safe, fuel, water gas; 3 cylmder engines.
g{ or either yacht or boat cata ow
OMAS KANE & CO., Racine, Wis., Chuu.gn. 111.

BI]MMUN SENSE CHAIRS, SETTEES,

And Rockers, Zdtrong, durable,
3 and eomfortable. No Light, traahy
stufl, tart pood, honest, home onm-

forta. Special diseount to olergy-
men.  Send stamp for cataiyue to
F. A BINCLATR, Mottvilte, Unon-
daga Co.. Naw York.

PEALR 3IR:—Your Hocker jarich-
Iy worth nll il post e, By the
vomtor! of sour chairs, you make
yourgelf bcnehu.t[)r nf old men,

HEDRE BANCROFT.
NEIWPORT, JHIS" 18, 1873,
ICE-BOATS — THEIR CONSTRUCTION

and management. With working drawings, details, and

directions in full. Four engravln%s showinsz mode of

construction. Views of the two fastest lce-su ling boats

used on the Hudson river in winter. By Horsfall,

Contained in SCIENTIFIC AMERICAN SUPPLE-

MENT, 1. The same number also contains the rules and

“--regulattons for the formation of ice-boat clubs, the saile
ing and management of fce-boats. Price 10 cents. anip

wu. A. BATRRRIS,
I’rovidence, . I.(I’'nrk 8t.) Sixmi walkWest

Original and Only Builder ot II;P
HARRIS-CORLISS ENCGCINE/
With Harris’ Pat. Improvements, from 10 to 1,000 H. P
Send for copy Engineer's and Steam User’s

Manu3gl. By J. W, Hill, M.E. Price 8$1.25.

wsanTion TR1 FAre |

PATENTS.

MESSRS. MUNN & CO., in connectinn with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors uf Patents
for Paventors.

1= this line of business they have had fmliegne years'
expe: e, und now have unequaled fdacilit for the
preparation of Patent Drawings, Specifications, and the
grosecubiou of Applications for Patents in the United

tates, Canada, and Foreign Countries. Messrs Munn &
Co. alsoattend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues. Asgsignments. and Reports
on Intringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charge, on application, con-
taining full in formation about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-
glgrzments. Rejected Cases, IHints on the Sale of Pa-

ents, e

We also send, freeof charge, & Synopsis of Foreign Pa-
tent Laws, showmg the cost and method of securing
patents in all the principal eountries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
cific Building, near 7th Street, Washington, D. C.

" lllustration of cold house for preserving fruit

Send for circular.

ASBESTO!

CHALMERS -SPENCE CO.

D PIPE 'COVERINGS.

ABSOLUTELY
F'ire Proof.
LIGHT and CHEAP.
REASY TO APPLY.

MINERS AND MANUFACTUURBRS

BRAIDED PACKING,
SHREATHING AND SPERCIALTIRS-

FOOT EAST 8TH STREET,_N. T

MILL BOARD,

of all sizes.

‘Write for Circular and tell us what you want.
B. W. PAYNE & SON, Drawer 1004, Elmira, N. Y.
Or address our New York Office.

Eastern Agents, HII.L, CLARKE & CO., Boston, Mass.
Our patented Vertical Boiler will not prime. No dan-
ger of burning fiues.

BARREL, KEG,
HOGSHEAD,
Stave Machinery

Over 50 varieties
manufactured by

E. & B. HOLMES,

Buffalo, N, Y.

HEAD ROUNDING.

e

ICE-HOUS E AND REFRIGERATOR
Directions and Dimensions for construction, wit,l};)ne

om
season to season. The air i8 kept dry and pure through-
out the year at a temperature of from 3£ to 36°. Con-
tainedin SCIENTIFIC AMERICAN SUPPLEMENT No.116.
Price 10cents. To be had at thisoffice and of all news.
dealers. ‘

Barnes Pat aniéHand}Puwer

(\Jhtr uetom emd Bullders, Cotinet¥Makers und
Joblwre in Wood or Ms,ta.lb whi

have no steam power, esn, by us. [*¥° 2
dup outfite of ﬂ?f e machines, bid '
lower and save MOrs MONEY than
by any other means for doing their
work, Sold op trial llustrated
Catrlogne FREW,

W, F. & JOHN BARNES C£O.,
Addres 1499 Buby §t.. Rockford, T

Best in princi;
An unequale!

FOU

r8izes: 1 H
Machi

This superior lacing has an es-
tablished reputation, and a
rapidly growing trade both in
this country and abroad. It is
giving the best of satisfaction
whereverit is tried. Made only
f the Page Belting Co.,
Manufacturers of superior lea-
ther belting, Concord, N. H., also
New York, Boston, {Licugra, St.
Loms, Cincinnati, and ATINAS

Cit
Send for new Catalogue.

AND MILL FURNISHINGS,
| MANEFACTERED BY MUNSON BROTHERS,

MUNSON'S PORTABLE MILLS,

DOUBLE BOA'@TWFI\TY ONE IL-
lustrations of. pstented double boats, the general con-
struction and piun of which are so clearly shown as to
+need no detailed description. Name of patentee and
date of patent accompanying each diagram. Cont,amed
in SCIENTIFIC AMERICAN SUPPLEMENT, 2342,
Price 10 cents. To be had at this office and trom all
uewsdealers.

SEBASTIAN, MAY &
IMPROVED 860
Screw Cutting Lathe.

Designed for actual work; no
toy. lLathes for wood or metal,
Drill Presses, Chucks. Drills,
Dogs, and machinists’ andama-
teurs outfits. Lathes on trial.

Catalogues'mailed on applica-

cation.

165 West 2d Street,

‘When the motor is not at work, the exﬂ
mple, 'infe, Econnmlcnl, Dura

Our, Gas Eugmes

Cincinnati, Ohio.

GAS ENGINIES.

e, workmanship, and materials.

1
c{)small Motor n.r]apted toall uses.

ense of running it ceases.
le. No extra insurance.
}§ , 1 man power, and a Sewing Machine Motor.
11 work satisfactorily when attached to Gasolene

Send fOr Ilustrated Catalogue.
_ ECONOMIC MOTOR CO.,
Office and Salesrooms, 9 CORTLANDT ST.

NEW YORK.
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AL

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

Thetransmission of Speech by all known
forms of Electric Speaking Telephonesin-
fringes the right secured to this Company

y the above patents, and renders each
individual user of telephones not furnish-
ed by it or its licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

Es lecml]y Tor

Steam I-Iummers
IL,ER'S PA

ING.

ter packmg, and

for 0il pumpa, Inj rope form of all
sizes, ¥, K, ¥, y 1, ete.
All quantmes. -512:: er 1. It 'is the
most substantial . f Prefeing  muaterial

ever. put together! I8 F'ack with it take
nona out—add a ron nd whenever thera
is room for it. MILLER PACKING WORKS,

38 Buttonwood St., Phlladelphla. Pa U S A.

OF THB

Scientific American

FOR 1S86.
The Most Popnlar Scientific Paper in the World,

Only $3.20a Year, including Postage. Weekl
8 32 Nlimbe;'ls a E!Yen.r. & v

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry,Electricity Telegraphy,Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and it is the aim of the publishers
to present it in an attractive form, avoiding asmuch as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. It is promotive of knowledge and progressin

every community where it circulates.

Terms of Snbacription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid. to any subscriber in the United States
or Canada, on receipt. of three dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00.

Clubs.—0One extra copy of the SCIENTIFIC AMERI-
CAN will be supplied gratis for every clubof flve subscribers
at $3.20 each; additional copies at same proportionate
rate.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Mondy carefully placed inside
of envelopes, securely sealed, and correctly addressed,
geldom goes astray, but is at the sender’s risk. Ad-
dress all letters and make all orders, drafts, ete., pay-

ble t
Y aroaTIT & co.,
361 Broadway New York.

T EX

Scientific American Supplement.

This is a separate and distinct publication from
TH® SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen Iyrgc pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT iMpublished
| weekly, and includes a very wule range of contents. It
presents the most recent papers by eminent writers in
.all the principal departments of Science and the
* Useful Arts, embracing Biology, Geology, Mineralogy,
Natural History, Geography, Archmsology, A_strouomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photogruphy,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information pertaining to these and allied
subjects 18 given, the whole profusely illustrated with
engravings.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are represented
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $7.00. Address and remit by postal
order. express money order, or check,

MUNN & Co.. 361 Broadway, N. Y,,

- Publishers SCIENTIFIC AMERICAN.

To Foreign Subscribers.—Under the facilities of
the PostalUnion,the SCIENTIFIC AMERICAN is now sent
by post direct from New York, with regularity,to sub-
sceribers in Great Britain. India, Australia, and ail other
British colonies; to France, Austria, Belglum,Germany,
Russia, and all other European States; Japan. Brazii,
Mexigg, and all States of Central and South America.
Ternrs, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMKRICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
+ one year. This inciudes pcstage, which we pay. Remit
by postal or express money order, or draft to order of

MUNN & CO., 361 Brondway, New York.

PRINTING INKS,

HE ‘“Scientific American” is printed with CHAS,
ENEU JOHNSON & CO.’S 1NE. Tenth and Lom_
bard Sts., Phila,, and 47 Rose St., opp. Duane $t., N. Y
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